Flux of catecholamines through chromaffin vesicles in cultured bovine adrenal medullary cells.
Primary cultures of bovine adrenal medullary chromaffin cells were pulse-labeled with [3H]dopamine or [3H]norepinephrine and examined for radioactive and total catecholamine contents by high performance liquid chromatography after additional incubations of 15 min to 10 days. [3H]Dopamine was rapidly taken up by chromaffin vesicles in situ and converted to norepinephrine with a half-time of approximately 6 h. [3H] Norepinephrine taken up by the cells was metabolized in three phases. 1) During its brief transit through the cytoplasm, 20 to 35% of this amine was converted to [3H]epinephrine. 2) Following vesicular accumulation, 65 to 70% of the remaining [3H]norepinephrine was methylated to form [3H]epinephrine with a half-time of approximately 30 h, corresponding to the rate of vesicular catecholamine loss from reserpine-treated cells. 3) The residual [3H]norepinephrine decreased with a half-time of 5 days, probably representing loss from norepinephrine-storing cells. [3H]Epinephrine formed endogenously had a half-life in the cultures of approximately 15 days. These data suggest that leakage of norepinephrine from chromaffin vesicles into the cytoplasm limits the rate of dopamine conversion to epinephrine in the adrenal medulla. The kinetic data indicate that approximately 18% of the endogenous norepinephrine and 73% of the endogenous dopamine are present in epinephrine cells.